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DISCHARGING ELEMENT FOR
DISCHARGING SUBSTANCES INTO A

LIQUID

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of PCT/AT2015/
050330 filed on Dec. 28, 2015, which claims priority under
35 U.S.C. § 119 of PCT/AT2014/050312 filed on Dec. 30,
2014, the disclosure of which 1s incorporated by reference.
The international application under PCT article 21(2) was
not published in English.

FIELD OF THE INVENTION

The present invention relates to a discharging element for
discharging substances nto a liquid,

wherein the discharging element i1s in the form of a

capsule,
wherein the capsule casing encloses a fillable volume for
substances to be discharged, the capsule casing 1s made
of a liqud-tight material and has at least one first
opening and at least one second opening, and

wherein the first and second opening are connected to one
another via the fillable volume.

In principle, the discharging element can be used to
discharge a wide range of substances into a liquid, such as
for discharging flavor substances into a beverage or for
discharging fertilizer into the liquid in a watering can or 1n
a garden hose.

Such a discharging element can 1n particular be inserted
in a closure cap of a liquid container 1n order to discharge the
substances to the liquid that passes from the liquid container
through the closure cap ito the mouth of the drinker.

Such a closure cap, preferably a screw closure cap, may
be designed to be placed onto a liquid container, preferably
onto a bottle, particularly preferably onto a PET bottle,
wherein the closure cap comprises an outlet opening, prei-
erably a reclosable outlet opening, and an accommodating
clement which together with the closure cap forms a com-
mon accommodating volume for accommodating the at least
one discharging element. The closure cap may be openable
in the sense that an access to the accommodating volume 1s
formed 1n order to be able to insert the at least one discharg-
ing element into the accommodating volume or to be able to
remove said discharging element from the accommodating,
volume, wherein the accommodating element 1s permeable
to a liqud 1n order to enable the at least one discharging
clement to make contact with the liquid. Such closure caps
are disclosed for example in PCT/EP2013/069588, 1n PC'T/
EP2013/069628, in PCT/EP2013/071276 or in PCT/
EP2014/065516.

The mvention also encompasses a system consisting of a
closure cap and at least one discharging element, and also a
method for discharging substances from a discharging ele-
ment.

PRIOR ART

For preparing beverages, capsules which are filled with
substances to be discharged are known for instance from US
2010/01546477 Al, wheremn a first opening and a second
opening are provided opposite one another and the sub-
stances to be discharged are conveyed out of the capsule by
a liquid which 1s mechanmically pressurized and which tlows
at least partially through the capsule. For preparing coflee,
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2

there 1s known from WO 2010/118543 A1 a cube-shaped or
cuboid-shaped capsule which, prior to a brewing operation,

1s perforated on two sides so that the brewing liquid tlows
under pressure through the capsule. US 2010/0025282 Al
discloses a cube-shaped capsule for aromatic substances,
with mternal structures which lengthen the connecting path
between the two opposite openings, wherein, by means of
the openings, liquid 1s conducted through the capsule in
order to produce an aromatized beverage.

Drinking bottles, in particular drinking bottles having a
closure cap, are known which make 1t possible to carry
liguids on the go or when playing sport. Since drinking
bottles usually have no devices able to produce hot or
pressurized water, capsules where liquid must be conducted
through the capsule cannot be used for drinking bottles.
Drinking bottles usually have threads, onto which the clo-
sure caps are screwed. The threads are standardized and the
number of different standardized threads for said drinking
bottles 1s small. On the one hand, these bottles can be
pre-filled, for example with mineral water, which may also
contain added flavor substances, or with an 1sotonic bever-
age. On the other hand, these may be bottles which are
intended to accommodate a liquid that 1s mixed as desired by
the user. Besides fruit juice syrups, 1 particular effervescent
powders or tablets are available for this scenario.

In both cases, 1t 1s disadvantageous that the specific
beverage mixture 1s fixed for the user for the entire duration
of consumption of the beverage, that 1s to say between the
start and end of consumption of the beverage. In other
words, the taste can no longer be changed during consump-
tion of the beverage since the liquid still present 1n the bottle
has only the originally selected taste.

However, the desired taste may change between the start
and end of consumption of the beverage. For example, 11 the
user has decided on a non-1sotonic beverage and would then
like an 1sotonic beverage after a certain period of time,
during which he has taken part in sport for example, this 1s

likewise no longer possible with the liquid still present 1n the
bottle.

In addition, 1n the case of beverage preparation by means
of effervescent tablets, the use of chemicals 1s necessary to
dissolve the ellervescent tablet. In other words, the use of
purely natural substances for beverage preparation 1s not
possible 1n this case, which 1s to be regarded as a disadvan-
tage.

Incomplete dissolution of the tablet may be associated
with a non-optimally selected dosage, 1n particular with an
excessively high concentration of the powder or tablet.
However, 1t 1s not always easy to adhere to the correct
dosage since, strictly speaking, the precisely available
amount of liquid must be taken into account when mixing
the powder or tablet with the liqud (usually water).

These disadvantages can be remedied at least 1n part 1 a
tablet which contains the substances to be discharged 1s
stored 1n the closure cap and therefore comes 1nto contact
with the liquid from the liquid container only when drinking,

as 1s the case in the aforementioned PCT applications
PCT/EP2013/069588, PCT/EP2013/069628, PCT/EP2013/

071276 or PCIT/EP2014/065516. In addition, US 2010/
0012193 A1l describes a liquid container having a closure
cap which 1s formed 1n three parts and which has a tablet
container, a container lid and a closure cap closure.
However, 1t 1s disadvantageous that not all substances to
be discharged are produced in the form of a solid, for
example as a tablet. Even if this were the case, the problem
may still exist that, nevertheless, insutlicient dissolution of
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the substances present in a solid 1s achieved simply as a
result of drink liquid circulating around said solid.

OBJECT OF TH

L1

INVENTION

It 1s therefore an object of the present invention to provide
an alternative discharging element which 1s not based on the
dissolution of a solid. At the same time, the admixing of
flavor substances and/or nutrients and/or dietary supple-
ments and/or medicinal active ingredients with a lhiquid
circulating around the discharging element should be
achieved by the discharging element. In particular, i1t should
also be easy to change the tflavor substances and/or nutrients
and/or dietary supplements. Furthermore, dosage problems
should be avoided, 1n particular excessively high concen-
trations of flavor substances and/or nutrients and/or dietary
supplements 1n the liquad.

SUMMARY OF THE INVENTION

To achieve these objects, 1t 1s provided that the discharg-
ing element 1s 1n the form of a capsule, wherein the capsule
casing encloses a fillable volume for substances to be
discharged, the capsule casing 1s made of a liquid-tight
material and has at least one first opening and at least one
second opening which are arranged 1n such a way that, when
liquid flows around the capsule, a greater flow velocity 1s
present at a first opening than at a second opening, wherein
the first and second opening are connected to one another via
the fillable volume.

In particular, said objects are achieved by a discharging
clement according to the ivention. It 1s provided that the
first opening and the second opening are arranged 1n such a
way that, when liqud flows around the capsule, a greater
flow velocity 1s present at a first opening than at a second
opening, and that the liquid draws a liquid substance out of
the capsule by utilizing the dynamic pressure, and

in that either the capsule casing comprises a plurality of

surfaces which at least on the outer side of the capsule
casing are separated from one another by edges,
wherein the first opening and the second opening are
located on one outer surface,

or in that the surface normal of the capsule casing at the

location of the first opening encloses an angle with the
surface normal of the capsule casing at the location of
the second opening, wherein the fillable volume con-
tains substances to be discharged which are 1n the form
of a liquid.

The first embodiment variant provides that an outer
surface, which 1s formed by edges of the capsule casing on
the outer side thereof, has at least one, but also a plurality of,
in particular all, first openings. The same outer surface has
at least one second opening, but may also have a plurality of,
in particular even all, second openings. This outer surface
may be flat, but also curved.

The second embodiment vanant provides—indepen-
dently of a division of the outer side of the capsule casing
into a plurality of outer surfaces—that the surface normal(s)
of the first opening(s) encloses an angle with the surface
normal(s) of the second opening(s). This 1s not the case
when the first and second opening(s) are located on the same
flat surface, which 1s indeed covered by the first embodiment
variant in accordance with the invention. This 1s also not the
case when the first and second opening(s) are located
opposite one another, because then the surface normals
coincide, as 1s the case 1n US 2010/0154647 Al or in US
2010/0025282 Al. Openings located opposite one another
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4

are 1n fact only advantageous when liquid enters the capsule
from outside through an opening, flows through the capsule,
picks up the substances to be discharged and leaves again
through the other opening. This 1s not desired 1n the present
invention. In the second embodiment variant, the capsule 1n
any case contains a substance to be discharged which 1s 1n
the form of a liquid. In the first embodiment variant, where
at least one first and one second opeming are located on the
same outer surface, the capsule in the ready-to-operate state
1s likewise generally filled with a liquid.

The capsule according to the invention utilizes the pres-
sure difference of a fluid flow or of a fluid jet to generate a
pump action similar to a jet pump. In doing so, the liquid, for
example water, tlowing past the capsule or tlowing around
the capsule draws a liquid substance out of the capsule by
utilizing—in particular exclusively—the dynamic pressure
and mixes with said substance. Since the substance 1is
already 1n liqud form, the step of dissolving the substance
in the liquid tlowing around 1s omitted. The substance to be
discharged into the liquid can be changed by replacing the
capsule.

The dose of the discharged substance depends not only on
the eflective cross-sectional area and the shape of the
openings but also, almost exclusively, on the tflow velocity
of the liquid. Since the capsule 1s generally used 1n a closure
cap which has a defined cross-section through which the
flow can pass, no large variations in the flow rate of the
liguid are possible, and hence also no overdosing of the
discharged substance.

The capsule according to the invention 1s based on a
similar principle to Venturi injectors; 1n the case of Venturi
injectors, however, both fluids are continuously conveyed,
but the capsule can always provide only a limited amount of
substances to be discharged. When the capsule 1s used 1n
conjunction with a liqud container, however, only a limited
amount of circulating liquid i1s available: the amount of
liguid circulating around the capsule 1s limited by the
volume of the container to which the capsule 1s applied, for
example by means of a closure cap. In other uses of the
capsule, for instance 1n conjunction with a garden hose, the
amount of circulating liquid 1s not limited.

With the capsule according to the mvention, a liquid
which 1s located 1n the capsule can be steadily dosed ito
another liquid that 1s moving. The at least one first opening
and the at least one second opening are flowed around at
different velocity on account of their shape and/or their
position. The shape of the opening can influence the flow
velocity 1n so far as the opeming may be constructed 1n a
flow-promoting manner by having for instance a type of
flow channel, for example 1n the form of depressions in the
surface or walls on the surface of the capsule. In principle,
any constriction leads to faster flow and lower pressure,
according to the known mode of operation of a diffuser.

The different tflow velocities at the first and second
opening lead to a pressure difference between the two
openings. The opening with faster circulation discharges
liguid from the interior of the capsule into the circulating
liquid, while the opeming with slower circulation receives
circulating liquid. As a result, the liquid located in the
capsule 1s continuously discharged and replaced by the
circulating liquad.

In order that a pressure difference can develop between
the first and second opening, the first and second opening
must be connected to one another via the fillable volume.
The fillable volume should therefore not contain any walls
which separate the first and second opening from one
another 1 a liqud-tight manner. Usually, the first and
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second opening are also connected to one another via the
medium flowing around. However, the pressure difference
would also develop if the pressure compensation opening,
were to be connected to the outside air, and this would then
correspond to the principle of a conventional jet pump.

The first and second opening(s) of the capsule are pre-
manufactured. They are not, as mn WO 2010/118543 Al,
produced only at the time of use by perforating the capsule.
In the case of the capsule according to the invention,
perforation would moreover not be possible since the cap-
sule or the capsule casing 1s generally rigid 1n order to ensure
a defined shape and thus defined flow conditions for the
mode of operation according to the invention. Such a rigid
or thick wall of the capsule casing cannot easily be pierced.

The openings may have diflerent sizes, namely the first
openings may have a different size than the second openings.
In the case of a plurality of openings, differences 1n size may
additionally or alternatively exist within the plurality of first
openings and/or within the plurality of second opemings. By
virtue of the size and/or the shape of the openings, it 1s
possible to define how quickly and/or for how long liquid
will be discharged from the capsule to the liquid flowing
around. For water, typical diameters of first and second
openings lie m a range of 0.001-3 mm or greater, 1n
particular 0.01-2 mm, particularly preferably 0.3-1 mm. The
diameters generally depend on the viscosity of the liquids.
The openings may 1n principle be provided at any location
on the capsule. The first and second opening may have the
same shape and size.

In one possible embodiment, precisely one first and
precisely one second opening are provided. Depending on
the viscosity of the liquid to be discharged, however, 1t may
be useful to provide a plurality of smaller first (and/or
second) opemings 1nstead of one relatively large first (and/or
second) opeming. For instance, a plurality of smaller open-
ings could be provided instead of a larger opening in the case
where a larger opening might leak.

A mixing of the liquid to be discharged with the circu-
lating liquid already sucked into the capsule can be
increased or reduced by the internal design of the capsule. To
reduce the mixing, it may be provided that the capsule has,
in the fillable volume, internal structures for lengthening the
connecting path, 1n particular even a bend, between the first
and second opening. To increase the mixing, such internal
structures 1n the capsule would be omitted, or use would be
made of internal structures having a different form which
promote the mixing, such as a vortex generating means for
example.

Since the first and second opening are generally not large
enough to {ill the capsule rapidly, it may be provided that the
capsule 1s formed 1n two parts. Then one part of the capsule
can be filled, whereas another part of the capsule closes the
latter. One part of the capsule may thus have the concave
shape of a container, while the other part forms a flatter lid.
In particular, the two parts may be connected to one another
by a form fit, for instance by plugging one part into the other
part.

The capsule may be manufactured from plastic, for
example by imjection molding.

The capsule may be of any shape, but 1t must be adapted
to the shape and dimensions of a closure cap 1t 1t 1s to be
accommodated 1n a closure cap. Internal structures of the
closure cap, such as valves or mouthpieces, must also be
taken into account. The capsule may for instance be round,
half-moon-shaped, crescent-shaped (for placement around a
valve or around a mouthpiece) or angular. Halt-moon-
shaped means that the capsule has either the 1deal shape of
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a semicircle or a shape based on the semicircle, such as for
instance a large “D”” where the tips of the semicircle normal
to the straight side of the semicircle are cut off. Crescent-
shaped means that either there 1s the ideal shape of a
crescent, where part of one circular face 1s removed by a
second circular face, or a shape based on the crescent shape,
where the outer circular face 1s partially straightened.

To ensure different tlow velocities between the first and
second opening, 1t may be provided that the surface normal
of the capsule casing at the location of the first opening
encloses an angle with the surface normal of the capsule
casing at the location of the second opening. This 1s gener-
ally already achieved by a particular distance between the
first and second opening, for instance 1 the capsule casing
1s curved on the outside.

It may be provided that the capsule casing comprises a
plurality of surfaces which at least on the outer side of the
capsule casing are separated from one another by edges,
wherein the first opening 1s arranged on a different outer
surface than the second opening. The outer surfaces may be
flat or curved. However, 1t i1s also possible that the two
openings are located on one outer surface or side, that 1s to
say the first opening(s) 1s (are) arranged on the same outer
surface as the second opening(s). In addition, 1t may be
provided that all first and second openings are located on just
one outer surface.

By way of example, the capsule casing may have a largely
flat bottom surface, a largely flat top surface parallel to the
bottom surface, and a lateral surface joining the bottom
surface and top surface. The capsule casing would therefore
have substantially the shape of a straight prism. The bottom
surface and top surface could be congruent; the lateral
surface could be normal to the bottom surface and top
surface. The bottom surface and top surface could have the
shape of a circle, a semicircle, a crescent, efc.

In the case of a capsule casing having a largely flat bottom
surface, a largely flat top surface parallel to the bottom
surface, and a lateral surface joining the bottom surface and
top surface, it may be provided that the first opening 1s
provided in the lateral surface and the second opening 1s
provided in the top surface. In this case, a higher flow
velocity would be present at the lateral surface than at the
top surface, so that liquid 1s sucked out of the capsule
through the first opening, while some of the circulated fluid
1s sucked into the capsule through the second opening 1n the
top surface.

In order that there 1s a greatest possible distance between
the first and second opening, it may be provided in this case
that the first opening is arranged closer to the bottom surface
than to the top surface.

However, the first opening (that 1s to say at least one, or
clse a plurality, 1n particular all) and the second opening
(that 1s to say again at least one, or else a plurality, 1n
particular all) may also be provided 1n the top surface.

For instance, 1t may be provided that one second opening,
1s arranged between two first openings, the second opening
being arranged 1n particular centrally 1n relation to the top
surface. By way of example, the two first openings and the
one second opening may be located on a straight line.

If the second opening 1s provided close to the boundary of
the top surface, this has the advantage that reflux forms less
casily, since the opening points upward.

The bottom surface and the top surface may have at least
approximately the shape of a semicircle or crescent. This
means that the bottom surface and top surface have either the
ideal shape of a semicircle or a shape based on the semi-
circle, such as for mstance a large “D” where the tips of the
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semicircle normal to the straight side of the semicircle are
cut off. Approximately crescent-shaped means that either
there 1s the ideal shape of a crescent, where part of one
circular face 1s removed by a second circular face, or a shape
based on the crescent shape, where the outer circular face 1s
partially straightened.

In order to reduce the mixing of a liquid circulating
around the capsule with the liquid with which the capsule
was originally filled, there may be provided, in the fillable
volume of the capsule, internal structures for lengthening the
connecting path between the first and second opening 1n
such a way that a labyrinth-like connecting path 1s created
between the first and second opening. However, the laby-
rinth-like internal structures can also easily partially separate
first and/or second openings from other fillable volume areas
in the capsule volume 1n order to reduce a mixing of a liquid
circulating around the capsule with the liquid with which the
capsule was originally filled, or an excessively rapid dis-
charging of substances from the capsule into the circulating
liquad.

For instance, the internal structures may comprise {flat
walls which—particularly 1n the case of a capsule having a
parallel top surface and bottom surface—run normal to the
top surface and bottom surface. For example, the flat walls
may form a labyrinth or a meandering connecting path, in
particular between the first and second opening.

The capsules according to the mvention are generally
delivered to an end user 1n an already filled form, so that the
invention also encompasses a discharging element where the
fillable volume contains substances to be discharged which
are 1n the form of a liquid. In this case, the viscosity of the
liquid can be adapted 1n such a way that, for a given capsule
and given openings, a desired discharge rate or discharge
duration 1s achieved. For the use of the capsule to prepare a
beverage, these liquids can in principle be all food-grade
substances 1n liquid form and in particular may contain the
tollowing substances or consist of the following substances:
fruit syrups, flavored sugar solutions, dietary supplements,
medicinal active ingredients, concentrated 1sotonic beverage
preparations, flavor-imparting substances, flavorings. For
other uses of the capsule, for instance for discharging
fertilizer, use can also be made of non-food-grade liquids.

In order to be able to discharge at a varying rate any active
ingredient which i1s contained 1n the liquid of the capsule, 1t
may be provided that the liquid contains an active ingredient
gradient. This means that the active ingredient 1s not evenly
distributed 1n the fill liquid of the capsule, but rather there
are partial volumes having a higher active ingredient density
and partial volumes having a lower active ingredient density.
For istance, a high active ingredient density 1n the fill liqud
could exist close to the first opening, in order to release more
active ingredient at the start of the drinking process than
later. Or the situation could be reversed so that less active
ingredient 1s discharged at the start than later. If a plurality
ol active ingredients are contained in the fill liqud, these
could have different active ingredient gradients. A first active
ingredient could for example have a higher concentration
than a second 1n one partial volume of the capsule, while the
second active ingredient has a higher concentration than the
first 1n another partial volume.

The discharging element may be designed for use 1n a
closure cap for a liquid container, 1n particular in that 1t has
the necessary external dimensions, and/or in that 1t already
has the necessary openings since closure caps generally do
not have any piercing mechanisms, and/or in that 1t has no
openings which are large enough and/or arranged in such a
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way that liquid flows through the capsule, as would be the
case with pressurized coflee capsules.

It 1s also concervable that filled capsules are delivered to
the end user together with a closure cap. The invention thus
also encompasses a discharging element with a closure cap
for a liquid container, wherein the discharging element 1s
arranged 1n the closure cap, in particular a discharging
clement for discharging substances into a liquid,

wherein the discharging element 1s 1n the form of a

capsule,

wherein the capsule casing encloses a fillable volume for

substances to be discharged, the capsule casing 1s made
of a liquid-tight material and has at least one first
opening and at least one second opening which are
arranged 1n such a way that, when liguid tlows around
the capsule, a greater flow velocity 1s present at a first
opening than at a second opening,

wherein the first and second opening are connected to one

another via the fillable volume,

wherein the discharging element 1s arranged 1n a closure

cap. The end user then need only screw the closure cap
onto a liquid container and can immediately partake of
the liquid from the liquid container, enriched with the
substances from the capsule.

Particularly 1n the case of a capsule having a largely flat
bottom surface, a largely flat top surface parallel to the
bottom surface, and a lateral surface joining the bottom
surface and top surface, the top surface of the capsule may
be directed toward the outlet opening of the closure cap. I
the closure cap has—in particular likewise flat—boundary
surfaces 1n 1its interior, onto which the bottom surtace of the
capsule can be placed and/or which bear against the top
surface (or are at only a small distance from the top surface),
it 1s ensured that the capsule retains 1ts position in the closure
cap 1n all positions of the closure cap and thus always
approximately the same tlow conditions 1n the liquid tflowing
from the liquid container through the closure cap and around
the capsule to the mouthpiece (or outlet opening) of the
closure cap.

The present mvention thus encompasses a method for
discharging substances from a discharging element accord-
ing to the imvention, in which liquid flows around the
capsule. Substances, 1n particular flavor substances and/or
nutrients and/or dietary supplements and/or medicinal active
ingredients, are discharged into the liquid flowing around.
Nutrients include carbohydrates, fats, fiber, protein, minerals
and vitamins. If a large number of carbohydrates, minerals
and vitamins are released, 1t 1s thus possible to produce an
1sotonic beverage.

A mixing with the liquid thus takes place just before the
user actually drinks the mixture. An excessively high con-
centration of the desired substances in the liquid can thus 1n
principle be avoided.

In one embodiment of the method, the capsule 1s arranged
in a closure cap which closes a liquid-filled container, and
liquid from the container flows around the capsule as a result
of tilting of the container, for instance 1n the drinking
position. The flow of liquid around the capsule 1s at least
aided by the drinker while drinking. In other words, the tlow
around the capsule 1s at least increased or perhaps even
generated by the drinker sucking the liquid.

The closure cap i1s preferably a screw closure cap which
fits on all standardized water bottles, or else the few diflerent
standardized bottle thread types can be mastered with a few
different closure caps. The closure cap is usually provided
with a mouthpiece which closes the outlet opening of the
closure cap and can be moved from a closed position into a
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released position, preferably by displacing the mouthpiece.
In the closed position, no liquid can pass via the mouthpiece
through the closure cap. In the operating position, the
closure cap thus enables secure storage of the liquid in the
liquid container, even when the latter is being transported or >
when the user 1s carrying 1t while playing sport. In the
released position, liquid can pass via the mouthpiece
through the closure cap and the user 1s able to drink.

BRIEF DESCRIPTION OF THE FIGURES 10

The invention will now be explained in greater detail on
the basis of exemplary embodiments. The drawings are
given by way of example and are intended to illustrate the
concept of the mvention, but without limiting 1t any way.

In the drawings:

FIG. 1 shows an axonometric view of a capsule according,
to the invention;

FIG. 2 shows a side view of the capsule of FIG. 1;

FIG. 3 shows a plan view of a capsule of FIG. 1;

FIG. 4 shows a front view of a first variant of a capsule
of FIG. 1;

FIG. 5 shows a sectional view of the capsule of FIG. 4
along the section line A-A 1n FIG. 3;

FIG. 6 shows an axonometric view of an open capsule of
FIG. 4, without internal structures;

FIG. 7 shows a rear view of a lower part of a second
variant (with internal structures) of a capsule of FIG. 1;

FIG. 8 shows a front view of a lower part of a capsule of
FIG. 7;

FIG. 9 shows a sectional view of the capsule of FIG. 7
along the section line A-A 1n FIG. 3;

FIG. 10 shows an axonometric view of an open capsule of
FIG. 7;

FIG. 11 shows an axonometric view of a second capsule
according to the mvention;

FIG. 12 shows a side view of the capsule of FIG. 11;

FIG. 13 shows a plan view of a capsule and a sectional
view of the capsule of FIG. 11 along the section line B-B,
with internal structures;

FIG. 14 shows a front view of the capsule of FIG. 11;

FIG. 15 shows an axonometric view of an open capsule of
FI1G. 11, without internal structures;

FI1G. 16 shows an axonometric view of an open capsule of
FI1G. 11, with internal structures;

FI1G. 17 shows a rear view of a lower part of a capsule of
FIG. 16;

FIG. 18 shows a front view of a lower part of a capsule
of FIG. 16;

FIG. 19 shows an axonometric view of a third capsule
according to the mvention;

FIG. 20 shows a side view of the capsule of FIG. 19;

FIG. 21 shows a plan view of a capsule and a sectional
view of the capsule of FIG. 19 along the section line B-B,
with internal structures;

FIG. 22 shows a front view of the capsule of FIG. 19;

FIG. 23 shows an axonometric view ot an open capsule of
FIG. 19, without internal structures;

FI1G. 24 shows an axonometric view of an open capsule of
FI1G. 19, with internal structures:

FI1G. 25 shows a rear view of a lower part of a capsule of
FIG. 24;

FIG. 26 shows a front view of a lower part of a capsule
of FIG. 24:; and
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FIG. 27 shows a discharging element 1n a closure cap.

WAYS OF IMPLEMENTING THE INVENTION

FIG. 1 shows a capsule according to the invention, the
capsule casing ol which 1s configured substantially as a
straight prism and has a bottom surface 1, a top surface 2,
and a lateral surface 3 jomning said surfaces. The bottom
surface 1 and the top surface 2 are congruent, are oriented
parallel to one another and each have the shape of a
rectangle, one longer side of which 1s adjoined by a circle
segment. The curved region of the capsule could be sup-
ported on a correspondingly shaped inner wall of the closure
cap A shown 1n FIG 27. Likewise, the longer straight side
could be supported on a correspondingly shaped inner wall
or on correspondingly shaped internal structures of a closure
cap A.

The lateral surface 3 1s normal to the bottom surface and
top surface 1, 2 and consists of one long rectangle 4, two
short rectangles 5 and a portion 6 of a cylindrical surface. In
the visible short rectangle 5, a first opeming 7 1s provided
close to the bottom surface 1 (at a distance therefrom of
approximately two to three times the diameter of the open-
ing 7) and the portion 6 (at a distance of approximately two
to three times the diameter of the opening 7 from the bottom
surface 1). No opening 1s provided in the non-visible short
rectangle. In the top surface 2, a second opening 8 1s
provided approximately centrally 1n the circle segment, at a
distance of approximately two to three times the diameter of
the opening 8 from the edge where the top surface 2 meets
the portion 6. The circle segment of the bottom surface and
top surface 1, 2 has approximately half the width of the
rectangle of the bottom surface and top surface 1, 2. This
width 1s measured from left to right 1n FIGS. 1-3. The two
openings 7, 8 are of equal size here and are circular 1n shape.

It can be seen 1n FIG. 2 that the bottom surface 1 has,
inside 1ts outer edge, a lowering toward the outside in the
form of a base 9, which runs at a right angle to the rest of
the bottom surface 1. Said base 9 serves for inserting the
capsule 1nto a depression 1n a closure cap which corresponds
to the base 9.

The plan view of the capsule 1n FIG. 3 shows the shape
of the top surface 2 and the arrangement of the second
opening 8 on the top surface. The capsule casing consisting
of bottom surface 1, top surface 2 and lateral surface 3 is
(apart from the opening 7) symmetrical 1n relation to a plane
which runs normal to the plane of the drawing through the
dash-dotted line.

FIGS. 4-6 show a first embodiment of the invention
according to FIGS. 1-3, 1n which no internal structures are
provided 1n the capsule.

FIG. 4 shows the front view of the capsule of FIG. 1, 1n
which the portion 6 of the lateral surface 3 and also the base
9 of the bottom surface 1 are shown.

FIG. § shows a sectional view of the capsule along the
section line A-A 1n FIG. 3. The capsule 1s formed 1n two
parts, wherein the bottom surface 1 with 1ts base 9 forms the
first part and the top surface 2 with the lateral surface 3, that
1s to say with the long rectangle 4, the two short rectangles
5 and the portion 6 of the cylindrical surface, forms the
second part, see 1n this regard also FIG. 6, which shows the
capsule 1n the open state.

On 1ts side directed toward the interior of the capsule, the
bottom surface 1 has a peripheral web 10 which 1s located
inside the outer edge of the bottom surface 1. The distance
of the web 10 from the outer edge of the bottom surface 1
1s such that the lateral surface 3 of the second part of the
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capsule ends flush with the outer edge of the bottom surface
1. In the region of the circular outer edge of the bottom
surface 1, the web 10 forms the continuation of the wall of
the base 9.

The fillable volume of the capsule 1s created from the sum
of the volumes of the upper part, which consists of the top
surface 2 and lateral surface 3, and of the lower part, which
consists of the bottom surface 1 and the base 9. In FIG. 5,
the cross-section of the fillable volume lies within said
clements.

FIGS. 7-10 show a second embodiment of the mnvention
according to FIGS. 1-3, in which internal structures are
provided in the capsule. FIGS. 7-10 correspond to FIGS.
4-6, but internal structures are provided on the bottom
surface 1, that 1s to say on the first part of the capsule. The
second part of the capsule, comprising the top surface 2 and
the lateral surface 3, 1s the same as 1n FIGS. 4-6.

In FIG. 7, the bottom surface 1 can be seen from the rear,
that 1s to say from the left in FIG. 10. In FIG. 8, the bottom
surface 1 can be seen from the front, that 1s to say from the
right i FIG. 10. FIG. 9 1s a sectional view of the capsule
along the section line A-A 1n FIG. 3. FIG. 10 shows the open
capsule.

The internal structures consist of three flat walls 11-13.
Two walls 11, 12 run parallel to the long edge of the bottom
surface 1. One wall 13 runs normal to the other two walls 11,
12 and adjoins the wall 11 at a right angle thereto.

The wall 11 1s arranged parallel to the long straight edge
of the bottom surface, at a distance X therefrom. It 1s shorter
than the long straight edge of the bottom surface 1, namely
likewise by approximately the distance x at both sides, and
1s arranged centrally in relation to the long straight edge of
the bottom surface 1. Here, the wall 11 forms a straight
continuation of the wall of the base 9. The wall 11 1s so high
that 1t extends as far as the top surface 2 in the closed state
of the capsule.

The wall 12 1s arranged parallel to the wall 11, mnside the
wall 11 and approximately at a distance x therefrom. It 1s the
same width as the wall 11 but 1s shifted parallel to the long
straight edge of the bottom surface 1 right to the boundary
of the bottom surface 1 so that the wall 12 1n the closed state
of the capsule extends as far as the lateral surface 3, namely
as Tar as the short rectangle 5 (not visible in FIG. 10). The
wall 12 1s so high that, in the closed state of the capsule, it
extends from the bottom surface 1, more precisely the
bottom surface of the base 9, to the top surface 2.

The wall 13 1s arranged normal to the wall 12, approxi-
mately at a distance x therefrom, and adjoins the wall 11 at
a right angle. The wall 13 1s so wide that the wall 13 1n the
closed state of the capsule extends as far as the lateral
surface 3, namely as far as the curved portion 6. The wall 13
1s so high that, 1n the closed state of the capsule, 1t extends
from the bottom surface 1, or the bottom surface of the base
9, to the top surface 2.

The three walls 11-13 thus form a channel having a width
that corresponds approximately to the distance x. The chan-
nel 1s closed at the top by the top surface 2 and at the bottom
by the bottom surface 1 or the base 9 thereof. Said channel
has the form of a labyrinth or two meanders and, in the
closed state of the capsule, runs from the first opening 7 first
outside of the wall 13 parallel to the wall 13 (between wall
and short rectangle 5), then, after changing direction through
90°, outside of the wall 11 along the wall 11 (between wall
11 and long rectangle 4), then, after changing direction
through 180°, between the wall 11 and the wall 12, then a
turther change 1n direction through 180° takes place along
the wall 13, so that the channel finally ends between the wall
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12 and the portion 6. The second opening 8 1s located 1n the
top surface 2 1n this region. In this way, the connecting path
that a liquid can take between the first opening 7 and the
second opening 8 1s significantly lengthened, for instance
2-fold or 4-fold, relative to the direct connection (air route)
between the first opening 7 and the second opening 8.
FIG. 11 shows a second capsule according to the mven-
tion, which apart from the openings 7, 8 1s configured 1n a
manner 1dentical to that i FIGS. 1-10. Everything that has
been stated in relation to FIGS. 1-10, apart from that
concerning the openings 7, 8, therefore also applies to FIGS.

11-18. While 1n the first capsule shown 1n FIGS. 1-10 a total

of just two openings are provided, 1in the second capsule
shown 1n FIG. 11 a total of three openings are provided, all
of which are located 1n one outer surface, namely 1n the top
surface 2. In FIG. 11, no opening is provided 1n the visible
short rectangle 3 or in the non-visible short rectangle or 1n
the long rectangle 4 or i the portion 6 of the cylindrical
surface or in the bottom surface 1. The bottom surface 1 and
the top surface 2 once again are congruent, are oriented
parallel to one another and each have the shape of a
rectangle, one longer side of which 1s adjoined by a circle
segment. A second opening 8 1s provided approximately
centrally in the rectangle (measured along the rectangle 4),
namely close to the long rectangle 4 of the lateral surface 3
(1n any event closer to the edge where the top surface 2
meets the long rectangle 4 than to the circle segment of the
top surtace 2). The second opening 8 1s located at a distance
of approximately two to three times 1ts diameter away from
the edge where the top surface 2 meets the long rectangle 4.
The circle segment of the bottom surface and top surface 1,
2 has approximately half the width of the rectangle of the
bottom surface and top surface 1, 2. This width 1s measured
from left to right 1n FIGS. 11-13. The second opening 8 1s
located here 1n the left-hand third of the imaginary rectangle
of the top surface 2, see the bottom part of FIG. 13. Two
so-called first openings 7 are located one on each side of the
so-called second opeming 8, namely at an equal distance
from the second opening 8. All three openings 7, 8 are
located on a straight line which runs parallel to the long edge
of the imaginary rectangle of the top surface 2 or are located
parallel to the edge where the top surface 2 meets the long
rectangle 4 of the lateral surface 3 or are located normal to
the plane of symmetry of the capsule casing, which runs
along the dash-dotted line 1n FIG. 13. The first openings 7
are each located closer than the second opening 8 to the edge
formed by the top surface 2 and the short rectangle 5. Each
first opening 7 1s at the same distance from the edge where
the top surface 2 meets the long rectangle 4 and from the
edge where the top surface 2 meets the short rectangle 5,
here at a distance of approximately two to three times the
diameter of the openings 7, 8. Here, all of the openings 7, 8
have the same diameter of approximately 1-1.5 mm.

The top part of FIG. 13 contains a sectional view of one
variant of the second capsule with internal structures 11, 12
which are analogous to those of FIG. 9. FIGS. 16-18 also
relate to this variant with internal structures, which 1s similar
to the vanant of the first capsule with internal structures as
shown i FIGS. 7, 8 and 10. The bottom part of FIG. 13
shows a plan view of the second capsule, which 1s the same
with and without the internal structures of the capsule.

FIG. 14 relating to the second capsule corresponds to FIG.
4 of the first capsule and applies both to the variant with and
also to the variant without internal structures. FIG. 15 shows
the variant of the second capsule without internal structures.
FIG. 15 corresponds to FIG. 6 for the first capsule.
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FIG. 19 shows a third capsule according to the invention,
which—Iike the second capsule in FIGS. 11-18—has a total
of three openings, all of which are located in the top surface
2. In the third capsule shown 1n FIGS. 19-26, no openings
7, 8 are provided 1n the lateral surface 3 or in the bottom
surtace 1.

The capsule casing of the third capsule 1s also substan-
tially (apart from the base 9) configured as a straight prism.,
having a bottom surface 1, a top surface 2, and a lateral
surface 3 joining said surfaces. The bottom surface 1 and the
top surface 2 are congruent, are oriented parallel to one
another and each have approximately the shape of a cres-
cent. The lateral surface 3 1s normal to the bottom surface
and top surface 1, 2 and consists of an outwardly curved
portion 6 of a cylindrical surface, of two short rectangles 5,
of an mwardly curved portion 14 of a second cylindrical
surface and of two further portions 15 of a third cylindrical
surface. The outwardly curved portion 6 has a larger radius
than the mmwardly curved portion 14. Said two portions
substantially define the crescent shape. The radius of the two
portions 15 1s 1n this case even greater than that of the
portion 6, but the radius could of course also be the same,
and this would then correspond to the i1deal crescent shape,
or else smaller. The mid-point of the radius of portion 6 1s
located within the capsule. The length of the portion 6 1n the
circumierential direction of the lateral surface 3 corresponds
to approximately 110° of the circular arc length of the
portion 6. The portion 6 1s adjoined on each side by a short
rectangle 5. The two rectangles 5 are parallel to one another
and are normal to the straight line on which the openings 7,
8 are located. The two rectangles S each cut ofl an 1dentical-
s1ized sector from the imaginary ideal crescent. Each rect-
angle 5 1s adjoined by a portion 15 that merges 1n each case
into the portion 14 via a rounded corner. In the circumfier-
ential direction of the lateral surface 3, the portion 14 here
has the length of a semicircle (see FIG. 21).

The outwardly curved portion 6 of the capsule could be
supported against a correspondingly shaped inner wall of the
closure cap. The portions 15 and/or the portion 14 could also
be supported against a correspondingly shaped iner wall or
against correspondingly shaped internal structures of a clo-
sure cap. In particular, the portion 14 1s shaped in such a way
that it 1s placed around or surrounds a valve or a mouthpiece
of the closure cap.

The capsule casing of the third capsule 1s symmetrical in
relation to the dash-dotted line in FIG. 21. If the length of the
capsule 1n FIG. 21 1s measured from left to right, parallel to
the dash-dotted line, from a rounded tip to the apex of the
portion 6, this length 1s approximately equal to the width,
measured mm FIG. 21 as the distance between the two
rectangles 5.

The openings 7, 8 1n FIGS. 19-26 are of equal size and are
circular, having a diameter of approximately 1-1.5 mm. In
the top surface 2, a single second opening 8 1s provided
approximately centrally, that 1s to say on the dash-dotted line
which represents the plane of symmetry of the capsule. Said
second opening 1s located close to the portion 14, 1n this case
at a distance therefrom of approximately two to three times
the diameter of the opening 8. In each case a so-called first
opening 7 1s located on either side of the second opening 8
on a straight line normal to the dash-dotted line, namely at
an equal distance from the second opening 8 and close to the
rectangles 5, that 1s to say once again at a distance of two to
three times the diameter of the opening 7 away from the
edge of the rectangle 5.

The variant of the third capsule with internal structures 11,

12,13 1s shown in FIGS. 21, 22 and 24-26. Here, the internal
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structures 11, 12, 13 correspond to the internal structures 1n
FIGS. 7-10 of the first capsule, and the capsule casing of the
third capsule having the portions 6 and the short rectangles
5 1s also substantially identical to the corresponding ele-
ments of the first capsule. In FIG. 25, the bottom surface 1
can be seen from the rear, that is to say from the right 1n FIG.
24. In FIG. 26, the bottom surface 1 can be seen from the
front, that 1s to say from the left in FIG. 26. The top part of
FIG. 21 1s a sectional view of the capsule along the section
line B-B at the bottom of FIG. 13. FIG. 24 shows the open
capsule.

The internal structures consist of three flat walls 11-13.
Two walls 11, 12 run normal to the dash-dotted plane of
symmetry of the capsule casing in the plan view at the
bottom of FIG. 21. One wall 13 runs normal to the other two
walls 11, 12 and adjoins the wall 11 at a right angle. The wall
11 1s arranged at a very small distance x from the portion 14.
It 1s shorter than the connection between the two rectangles
5, namely likewise by approximately the distance x at both
sides, and 1s arranged centrally in relation to the plane of

symmetry. Here, the wall 11 forms a straight continuation of
the wall of the base 9. The wall 11 1s so high that, in the
closed stated of the capsule, it extends as far as the top
surface 2.

The wall 12 1s arranged parallel to the wall 11, 1nside the
wall 11 and approximately at a distance x therefrom. It 1s the
same width as the wall 11 but 1s shifted normal to the plane
of symmetry of the capsule casing right to the boundary of
the bottom surface 1 so that the wall 12 1n the closed state
of the capsule extends as far as the lateral surface 3, namely
as far as the short rectangle 5. The wall 12 1s so high that,
in the closed state of the capsule, 1t extends from the bottom
surface 1, more precisely the bottom surface of the base 9,
to the top surface 2.

The wall 13 1s arranged normal to the wall 12, approxi-
mately at a distance x therefrom, and adjoins the wall 11 at
a right angle. The wall 13 1s so wide that the wall 13 1n the
closed state of the capsule extends as far as the lateral
surface 3, namely as far as the curved portion 6. The wall 13
1s so high that, in the closed state of the capsule, 1t extends
from the bottom surface 1, or the bottom surface of the base
9, to the top surface 2.

The three walls 11-13 thus form a channel having a width
that corresponds approximately to the distance x. The chan-
nel 1s closed at the top by the top surface 2 and at the bottom
by the bottom surface 1 or the base 9 thereof. Said channel
has the form of a labyrinth or two meanders and, in the
closed state of the capsule, runs first outside of the wall 13
parallel to the wall 13 (between wall 13 and short rectangle
5), then, after changing direction through 90°, outside of the
wall 11 along the wall 11 (between wall 11 and portion 14),
then, after changing direction through 180°, between the
wall 11 and the wall 12, then a further change in direction
through 180° takes place along the wall 13, so that the
channel finally ends between the wall 12 and the portion 6.

The three openings 7, 8 are located 1n the region of the
channel which runs on the outside along the wall 11, namely
between the wall 11 and the portion 14. In this way, the
connecting path between the fill liquid 1n the rest of the fill
volume and the openings 7, 8 1s lengthened, so that not too
much {ill liquid can be sucked out of the capsule at the same
time, or circulating liqud and fill liquid of the capsule
cannot mix too much.

Also 1n the third capsule shown in FIGS. 19-26, the
bottom surface 1 has, mnside 1ts outer edge, a lowering
toward the outside 1n the form of a base 9, which runs at a
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right angle to the rest of the bottom surface 1 in order to
insert the capsule 1into a depression 1n a closure cap which
corresponds to the base 9.

The capsule according to the mnvention 1s shown to scale
in FIGS. 1-10. The length of the capsule, for mnstance the
length of the long rectangle 4, 1s 15-45 mm, in particular
20-35 mm. The height of the capsule, measured externally
from the base 9 to the top surface 2, 1s 7-30 mm, 1n particular
10-25 mm. Correspondingly, the openings 7, 8 have a
diameter of approximately 1 mm, usually 1-1.5 mm.

The illustration 1n FIGS. 11-26 15 also shown to scale. The
second capsule 1n FIGS. 11-18 has the same dimensions as
the first capsule 1n FIGS. 1-10. The third capsule shown in
FIGS. 19-26 1n principle likewise has the same dimension
between the short rectangles 5 of 15-45 mm, 1n particular
20-35 mm, and a height from the base 9 to the top surface
2 of 7-30 mm, 1n particular 10-25 mm.

In principle, the external shape and size of the capsule
depends on the accommodating volume of the closure cap.
The volume of the discharging element must not be greater
than the accommodating volume of the closure cap.

The rate and duration of discharge of the fill liguid 1nto a
liquid circulating around the capsule can be adjusted via the
shape of the openings 7, 8, the size of the openings 7, 8, the
shape and the material of the capsule, and the viscosity of the
liquid with which the capsule 1s filled.

In the illustrated exemplary embodiments, the bottom
surface 1, the base 9 thereot, the lateral surface 3 and the top
surface 2 have the same wall thickness. The wall thickness
1s approximately 0.5 to 1.5 mm, 1n particular 0.7 to 1.2 mm.

For reasons of hygiene, suitable means must be provided
for delivering the filled capsules to the end user, which
means prevent the ingress of dirt into the capsule or the
leakage of fill liquid from the capsule. For instance, the
capsule could be wrapped with a film, and/or the openings
7, 8 could be closed by means of adhesive strips.

LIST OF REFERENCE SIGNS

1 bottom surface

2 top suriace

3 lateral surface

4 long rectangle

5 short rectangle

6 portion of a cylindrical surface

7 first opening

8 second opening

9 base

10 web

11 wall (internal structures)

12 wall (internal structures)

13 wall (internal structures)

14 portion of a second cylindrical surface
15 portion of a third cylindrical surface
x distance from wall 11

A closure cap

The 1nvention claimed 1s:
1. A discharging element for discharging substances nto
a liquid,
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wherein the discharging element 1s 1 the form of a
capsule having a capsule casing comprising a closed
bottom surface, a top surface, and a closed lateral
surface joining the bottom surface and the top surface,

wherein the capsule casing (1-3) encloses a fillable vol-
ume for substances to be discharged, the capsule casing

1s made of a liquid-tight material and has at least one
first opening (7) and at least one second opening (8)
arranged 1n the top surface and no openings to the
fillable volume arranged 1n the bottom surface or 1n the
lateral surface,

wherein the first and second openings are connected to

one another via the fillable volume,

wherein the first opening (7) and the second opening (8)

are arranged 1n such a way that, when liquid flows
around the capsule, a greater flow velocity 1s present at
the first opening (7) than at the second opening (8), and
wherein the liquid draws a liquid substance out of the
capsule by utilizing the dynamic pressure, and mixes
therewith,

wherein the capsule 1s suitable for being arranged in a

closure cap which closes a liquid-filled container, and
for having liquid from the container flow around the
capsule as a result of tilting of the container,

wherein the first opening and the second opening (7, 8)

have a diameter of 0.001-3 mm, and

wherein the fillable volume contains substances to be

discharged which are in the form of a liquid.

2. A unit comprising a closure cap for a liquid container
and the discharging element according to claim 1, wherein
the discharging element 1s arranged 1n the closure cap.

3. A unit comprising a closure cap and a discharging
clement for discharging substances mto a liquid,

wherein the discharging element 1s 1 the form of a

capsule having a capsule casing,

wherein the capsule casing (1-3) encloses a fillable vol-

ume containing substances to be discharged in the form
of a liquid,
wherein the capsule casing comprises a closed bottom
surface without an opening to the fillable volume, a top
surface, and a closed lateral surface without an opening,
to the fillable volume joining the bottom surface and
the top surface,
wherein the capsule casing 1s made of a liquid-tight
material and has at least one first opening (7) and at
least one second opening (8) which are arranged 1n the
top surface 1n such a way that, when liqmd tlows
around the capsule, a greater flow velocity 1s present at
the first opening (7) than at the second opening (8), and
the liquid draws a liquid substance out of the capsule by
utilizing the dynamic pressure, and mixes therewith,

wherein the first opening and second opening are con-
nected to one another via the fillable volume, and

wherein the discharging element 1s arranged in the closure
cap.

4. The unit according to claim 2, wherein a top surface (2)
of the capsule 1s directed toward an outlet opening of the
closure cap.
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